Adaptive and maladaptive cortisol responses to pediatric obesity.
The recent unprecedented increase of childhood obesity has led to an alarming rise in type 2 diabetes mellitus (T2D) among these children. The process underlying the progression from simple obesity to T2D is not well understood. Cortisol is a candidate factor in the pathogenesis of T2D, as it can exacerbate insulin resistance and provoke other disturbances of the metabolic syndrome. The 24-h integrated concentration (IC) of cortisol is suppressed in non-diabetic obese children compared to lean children. This difference in IC-cortisol is not due to changes in cortisol binding globulin or plasma cortisol to cortisone ratio between groups. In obese individuals, IC-cortisol suppression disappears with age after adolescence, which corresponds with increasing occurrence of T2D and other metabolic disorders of obesity. We consider the IC-cortisol levels of lean insulin sensitive children to be metabolically inappropriate for obese insulin resistant children. Thus, we hypothesize that suppression of IC-cortisol is an important adaptive response to obesity (cortisol adaptive suppression) in childhood that prevents pediatric T2D while failure to suppress IC-cortisol (cortisol suppression failure) exacerbates insulin resistance and contributes to the development of T2D. In further support of this hypothesis is early pilot data suggesting that cortisol suppression failure occurs in obese children with impaired fasting glucose levels. The mechanism(s) underlying cortisol adaptive suppression, how and why these mechanism(s) fail are unknown. Elucidation of these mechanisms may lead to interventions to prevent the development of T2D and its complications in obese individuals.